On the origin of size-dependent tortuosity for permeation of hydrophilic solutes across the stratum corneum.
Due to their low skin permeabilities, transdermal transport of hydrophilic solutes is poorly understood. In this study, we sought to determine the dependence of solute tortuosity on solute size and stratum corneum (SC) porosity. With porous pathway model, transdermal transport of hydrophilic solutes through the SC was modeled as diffusion through imperfections/defects that occur between/within the lipid lamellar organization of the SC. In order to seek an analytical solution, we assumed that the pores in the SC were cylindrical and organized in a cubical pattern. The proposed theoretical model describing the dependence of solute tortuosity on solute size and SC porosity is in agreement with prior experimentally derived tortuosity values.